Elevated morphine concentrations in neonates treated with morphine and prolonged hypothermia for hypoxic ischemic encephalopathy.
Asphyxia and hypothermia may modify drug pharmacokinetics. We investigated whether analgesia with morphine in neonates with hypoxic ischemic encephalopathy undergoing prolonged moderate systemic hypothermia resulted in elevated serum morphine concentrations compared with normothermic infants. Infants from 1 center participating in a multicenter randomized study of moderate whole-body hypothermia after perinatal asphyxia (the Total Body Hypothermia Study) were randomly selected for treatment with hypothermia (n = 10) or for standard care on normothermia (n = 6). Hypothermia (33 degrees C to 34 degrees C) was started before 6 hours of age and maintained for 72 hours. All of the infants were treated with a continuous infusion of morphine-hydrochloride, with the rate adjusted according to clinical status. Serum morphine concentrations were determined at 6, 12, 24, 48, and 72 hours after birth. Serum morphine concentrations at 24 to 72 hours after birth were (median [range]) 292 ng/mL (137-767 ng/mL) in the hypothermia-treated infants and 206 ng/mL (88-327 ng/mL) in the infants on normothermia, despite similar morphine infusion rates and cumulative doses. Morphine concentrations correlated with morphine infusion rate, cumulative dose, and treatment with hypothermia. Serum morphine concentrations reached a steady state after 24 hours in the normothermic infants but continued to increase throughout the assessment period in the hypothermia group. Morphine clearance was low in both groups: (median [range]) morphine clearance estimated from area under the curve was 0.69 mL/min per kg (0.58-1.21 mL/min per kg) in hypothermic group and 0.89 mL/min per kg (0.65-1.33 mL/min per kg) in infants on normothermia. Serum morphine concentrations >300 nL/mL occurred more often in the hypothermia group and when the morphine infusion rate was >10 microg/kg per h. Infants with hypoxic ischemic encephalopathy have reduced morphine clearance and elevated serum morphine concentrations when morphine infusion rates are based on clinical state. Potentially toxic serum concentrations of morphine may occur with moderate hypothermia and infusion rates >10 microg/kg per h.